Purpose: The accuracy of prostate specific antigen (PSA) to detect prostate cancer has not yet been determined. Autopsy evidence suggests one-third of men have evidence of prostate cancer. Correlation between prostate cancer and sexually transmitted infection is indeterminate. Materials and Methods: A retrospective database was created of all men who underwent transrectal ultrasound guided prostate biopsy over 3 years. Men were 49% African or African Caribbean, and 51% Central or South American. Information about prostate specific antigen, cholesterol, hepatitis A, B and C, human immunodeficiency virus, syphilis, tuberculin skin testing and histology were collected. Results: Hepatitis C antibody detection correlated with prostate cancer OR 11.2 (95% CI 3.0 to 72.4). The odds of prostate cancer increased annually (p = 0.0003). However, no correlation was found between prostate cancer and the following: PSA, biopsy date, repeat biopsy, more than 12 cores at biopsy, total cholesterol, high density lipoprotein, triglycerides, low density lipoprotein, risk measure reported with free and total PSA, hepatitis B surface antibody, high grade prostatic intraepithelial neoplasia or atypical small acinar proliferation. Histologic prostatitis and basal cell hyperplasia were inversely correlated with prostate cancer. Syphilis of unknown duration occurred in 17% of men with indeterminate correlation to prostate cancer. Conclusion: In inner city men of African and African-Caribbean, or Central and South American descent, prostate specific antigen levels did not correlate with prostate cancer. Hepatitis C antibody detection correlates significantly with prostate cancer. One prostate biopsy is sufficient to diagnose statistically significant prostate cancer. Histologic prostatitis and basal cell hyperplasia decrease odds of prostate cancer. Atypical small acinar proliferation may not correlate to prostate cancer and is pending further investigation. Men should be screened for epidemic syphilis of unknown duration.
INTRODUCTION
Background: The second leading cause of cancer death in men is prostate cancer (1) . Prostatespecific antigen (PSA) testing, digital rectal examinaClinical Urolo�� Urolo�� doi: 10.1590/S1677-55382011000200009 tion and family history are the mainstays of screening (2) . The accuracy of PSA to detect prostate cancer has not been determined (2) (3) (4) (5) (6) (7) (8) (9) . Combining digital rectal examination with PSA testing has not been shown to increase survival (10) . Autopsy evidence suggests nearly one-third of men have evidence of prostate cancer of unknown clinical significance (11) . There are indeterminate correlations between prostate cancer and sexually transmitted infections (12) .
Objectives: A retrospective review was conducted on all men who underwent transrectal ultrasound guided prostate biopsy (TRPB) at an inner city hospital over 3 years to identify potential risk factors for prostate cancer and improve selection criteria for TRPB.
MATERIALS AND METHODS
A retrospective database was created of all men who underwent transrectal TRPB at Lincoln Medical and Mental Health Center from January 1, 2007, through December 31, 2009. The cross-sectional study "Risks, Benefits and Selection Criteria for Transrectal Ultrasound Guided Prostate Biopsy: A Study of Men in the Bronx Community", was approved by the Institutional Review Board. According to 2006 statistics, the patient population consisted of approximately 49% African or African Caribbean, and 51% Central or South American patients. Information about PSA, cholesterol, hepatitis A, B and C, human immunodeficiency virus (HIV), syphilis, tuberculin skin testing and histology were collected. Histology specimens suspicious for or containing adenocarcinoma underwent additional central pathology review at Memorial Sloan-Kettering Cancer Center. Completeness and accuracy of data entry into the database was ensured by double data entry and follow-up comparison with additional random checks. Receiver operating and skill curve analysis (ROC) were used to interpret PSA data. Skill curves were used to assess PSA for optimal diagnosis cutoff. Skill measure compared the diagnostic ability of PSA beyond random guessing. Skill-based cut-off was equivalent to the cut-off indicated by optimizing posterior odds in accordance with Bayesian decision theory. Confidence intervals for the cut-off point were constructed (13, 14) . Chi-squared analysis was used to interpret serologic data. Standard statistical methods were used to report confidence intervals. Logistic regression was used to analyze prostate cancer risk and age.
RESULTS

Prostate Specific Antigen
There was no correlation between PSA levels and prostate cancer in 462 of 473 men with 2899 PSA results (range 38.8 to 91.7 years). Eleven men were excluded from PSA analysis due to prior prostate cancer diagnoses with treatment. The American Cancer Society recommendation for prostate biopsy in men with PSA level 4 ng/mL or more (2) served as a reference point for analysis ( Figure 1A-C ).
An estimate of the frequency of PSA values for men with and without cancer was made. Considerable overlap demonstrated PSA values were equivalent for men with and without cancer. Cancer was not more common than non-cancer until PSA values surpassed 150 ng/mL (Figure-1A ). Standard receiver operating characteristic (ROC) plot confirmed PSA could not predict cancer (Figure-1B) . The skill curve suggested the cut off value for PSA to diagnose prostate cancer was not appreciated until levels were above 400 ng/mL. Negative skill indicated PSA usefulness to detect prostate cancer below 400 ng/mL was worse than chance diagnoses (Figure-1C) .
The latest free and total PSA values for 111 patients were used to assess the risk value reported with these tests. Risk measurement was not found to be predictive of cancer OR 1.01 (95% CI 0.98 to 1.06). The risk of prostate cancer increased annually with age (p = 0.0003, Table-1) .
Cholesterol
There was no correlation observed between cholesterol and prostate cancer in 359 of 473 men with available test results: Total cholesterol OR 1.0 (95% CI 0.99 to 1.01); high density lipoprotein OR 1.0 (95% CI 0.99 to 1.02); triglycerides OR 1.0 (95% CI 0.99 to 1.01); low density lipoprotein OR 1.0 (95% CI 0.99 to 1.01).
Serology
Not all patients had serologic markers available for analysis. This limitation is acknowledged. Hepatitis B surface antibody testing in 176 men and tuberculin skin testing with purified protein derivate in 223 men did not correlate with prostate cancer OR 0.9 (95% CI 0.5 to 1.8) and OR 1.2 (95% CI 0.7 to 2.1), respectively. Hepatitis B surface antibody measurements after documentation of vaccination were excluded from analysis in 3 patients.
There was not enough data to perform statistical correlation for hepatitis B surface antigen, hepatitis B e antigen or antibody, hepatitis B core antibody or antigen, hepatitis B polymerase chain reaction or hepatitis A antibodies.
Histology
During the 3 year study period 473 men had 537 TRPBs. All TRPB histology reports at our institution for 7 years prior to the study period were examined for a total of 717 TRPBs in 473 men. There was no correlation between the date of TRPB and prostate cancer diagnosis OR 0.64 (95% CI 0.49 to 0.81).
There was no correlation between prostate cancer and atypical small acinar proliferation (ASAP) OR 0.88 (95% CI 0.48 to 1.55) or high grade prostatic intraepithelial neoplasia (HGPIN) OR 0.99 (95% CI 0.33 to 2.72) on initial or repeat TRPB. With initial or repeat biopsy there was an inverse correlation between prostate cancer and prostatitis OR 0.35 (95% CI 0.21 to 0.56) with a similar result between prostate cancer and basal cell hyperplasia (BCH) OR 0.30 (95% CI 0.09 to 0.80).
Prostate cancer was found in 37.8% (175/463) of undiagnosed men as follows: First TRPB 31.7% (147/463), second TRPB diagnosed an additional 4.75% (22/144), third 0.6% (3/60) and fourth 0.6% (3/22) . No prostate cancers were detected on fifth, sixth, seventh or eighth biopsy. There was no correlation between repeat TRPB and finding statistically significant prostate cancer OR 0.64 (95% CI 0.49 to 0.81). Our institution used a protocol of 12 cores as the minimum standard number of specimens during the study period. There was no correlation between increased number of prostate specimens over 12 and finding statistically significant prostate cancer on initial TRPB OR 0.93 (95% CI 0.89 to 0.97) or repeat TRPB OR 0.95 (95% CI 0.89 to 0.99).
Men were staged according to the current American Joint Committee on Cancer staging system. Staging information was available for 167 men: Few 
COMMENTS
The population studied was considered vulnerable secondary to educational and economic disparities and consisted of approximately 49% African or African Caribbean, and 51% Central or South American men. This cross-sectional study was instituted as a quality control measure. One objective was to identify PSA selection criteria for improved screening. All men had PSA testing. The utility of PSA to predict prostate cancer was worse than chance diagnosis ( Figure 1A-C) . A recent longitudinal study also supports this observation (15) .
PSA testing has not achieved positive and negative likelihood ratios typically required to meet statistical standards for population based screening tests (15) . However, American Cancer Society guidelines consider PSA of 4.0 ng/mL a reasonable threshold for further evaluation and suggests that providers consider individualized decision making when PSA levels fall in the indeterminate range of 2.5 to 4.0 ng/mL (2). Evidencebased medicine has proven that prostate cancers, including high grade cancers are not rare in men with PSA levels below 4.0 ng/mL (16) . Autopsy observation suggests nearly one-third of men under the age of 80 have prostate cancer of unknown significance (11) . These findings suggest prostate cancer occurs ubiquitously.
The hypothesis that prostate cancer is caused by an ubiquitous or communicable factor is not novel. A total of 37.8% of men were diagnosed with prostate cancer. Syphilis of unknown duration occurred in 17% (69/404) of men tested suggesting an epidemic. Indeterminate correlation to prostate cancer was congruent with previously published data (17) . Increased rates of both syphilis (18) and prostate cancer (19) in Jamaica suggested a circumstantial correlation, although sexually transmitted infections have been extensively studied without an identified causative agent (12) . Hepatitis C is communicable by sexual contact and has not been established as a risk factor for prostate cancer, although there are no studies which have investigated hepatitis C antibody in a prospective trial. This observational study suggests the odds ratio for hepatitis C antibody is 11.2 (95% CI 3.0 to 72.4). This finding suggests a common molecular modulation may exist between hepatitis C and prostate cancer. This correlation is novel and would be best investigated by prospective trials and experiments focusing on immune modulation. Not all men had hepatitis C testing since this was an observational trial. It is possible that some men would have had more serologic testing if their physician suspected cancer and this limitation is acknowledged.
The risk of prostate cancer increased with age OR 1.03 (95% CI = 1.02 to 1.05, p = 0.0003). The odds ratio is multiplicative and applies to each year of age. For instance, a man 20 years old has odds of 20*1.03 (minus a constant) and a man 60 years old has odds 60*1.03 (minus a constant). Overall, a man 60 years old will have three times the odds of a man 20 years old (Table-1) .
One 12 core biopsy was sufficient to detect prostate cancer. Additional cores or repeat TRPBs were unlikely to find statistically significant cancers. Although not statistically significant, 15% (22/144) of second biopsies diagnosed prostate cancer, a finding of clinical significance. Recent evidence which suggests 48 men with prostate cancer need to be treated to prevent 1 prostate cancer associated death (20) implies 461 repeat TRPBs would be needed to prevent 1 death.
There was no correlation on initial or repeat TRPB between prostate cancer and high grade pros-tatic intraepithelial neoplasia supporting recommendations for repeat biopsy on these men is not indicated (21) . However, lack of correlation between atypical small acinar proliferation and prostate cancer in these men on initial or repeat biopsy was incongruent with current recommendations (21) . Specimens suspicious for adenocarcinoma receive a central pathology review at Memorial Sloan-Kettering Cancer Center. Specimens containing ASAP are not reviewed by an external institution. On first biopsy ASAP was seen in 25.5% of men (118/463). Cancer and ASAP were seen on first biopsy in 7.6% of men (35/463). In men with ASAP on first biopsy, cancer was seen on second biopsy in 17.3% of men (9/52) which was not statistically different from the overall cancer rate on second biopsy of 15.2% (22/144). We will continue to investigate this discrepancy by obtaining external histology review and continuing data collection to generate a larger number of patients.
Inverse correlation of microscopic inflammation or prostatitis with prostate cancer confirmed previous observations (22) . Statistically, prostatitis showed some protection against prostate cancer as 21% of men in this study with prostatitis had prostate cancer, which was lower than the overall rate of 37.8% of men diagnosed. This finding while statistically significant is not clinically satisfactory given a rate of cancer of 21% in men with this finding. A similar relationship between basal cell hyperplasia (BCH) and prostate cancer was observed. Statistically, BCH had an inverse correlation to prostate cancer, however, 16% of men with BCH had prostate cancer, which again was much lower than the overall rate of 37.8% in this population. Basal cell hyperplasia has been linked to a rare form of prostate cancer (23) and the clinical importance of this finding is not understood. Overall, lower rates of prostate cancer were seen in men with prostatitis and BCH, suggesting there is some protective effect conferred.
CONCLUSION
In inner city men of African, African-Caribbean, South or Central American descent, PSA levels do not correlate with prostate cancer. One 12 core prostate biopsy can diagnose statistically significant cases of prostate cancer. Repeat prostate biopsy was positive in 15% of cases, a finding clinically, but not statistically significant. High grade prostatic intraepithelial neoplasia on initial or repeat prostate biopsy does not correlate statistically to prostate cancer. On going investigation is pending concerning lack of correlation concerning prostate cancer and atypical small acinar proliferation. Prostatitis and basal cell hyperplasia have an inverse correlation with prostate cancer. Men should be screened for epidemic syphilis of unknown duration. The presence of prostate cancer is increased with hepatitis C antibody detection. Prospective trials and experiments focusing on hepatitis C antibody detection and immune modulation are needed to investigate this association.
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